Applying high pressure is a clean and reversible way to manipulate interchain distances in films of conjugated polymers and thus isolate the inherent photophysical and electronic effects of interchain and intrachain interactions. The use of a Diamond Anvil Cell enables spectroscopic measurements to be carried out at hydrostatic pressures as high as 90 kbar in thin polymer films.
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A strong decrease of fluorescence intensity has been shown previously for several organic molecules and in some cases has been speculatively assigned to formation of polarons. How ever polarons cannot be directly detected via emission measurements. To address this shortfall we have overcome formidable technical challenges in using broadband visible transient absorption spectroscopy to expose the ultrafast dynamics of the entire population of photoexcitations under high hydrostatic pressure.
For this study we chose the strongly luminescent copolymer poly(9,9-di-noctylfluorene-alt-benzothiadiazole), commonly known as F8BT. We observe a strong reduction of the stimulated emission intensity under pressure, coupled with slower decay kinetics and reduced fluorescence intensity. These observations indicate increased delocalization of photogenerated singlet excitons, which w e attribute to the increased dielectric constant at high pressure.
High pressure transient absorption measurements on triplet excitons, generated via an iridium complex-F8BT oligomer, show reduced lifetimes under pressure. This can be interpreted as a reduction of the singlet-triplet exchange energy with increasing exciton delocalization at high pressure.
